Introduction
The word 'meningitis' literally means 'Inflammation of the meninges'. It is mostly caused due to infection by agents like bacteria, virus, fungi or protozoa. Acute meningitis may be caused by bacteria or virus; whereas, sub-acute or chronic meningitis are usually caused by mycobacterium tuberculosis, fungi or parasites. Viral meningitis is rarely severe and children tend to have a complete recovery, whereas bacterial meningitis can have a rapid onset, leading to death and serious neurological sequele 1 . The global burden of the disease is high. Apart from epidemics, at least 1.2 million cases of meningitis are estimated to occur every year with 135000 deaths 2 . Incidence of bacterial meningitis is quite high despite improvement of treatment 3 and the great majority of cases occur under the age of 5 years; infants being particularly vulnerable 4 . Lack of proper diagnostic facilities, difficulties in culturing the organism, lack of awareness among the people and indiscriminate use of antibiotics may lead to wrong estimation of the true incidence of the actual disease burden. Various factors that determine the outcome of the disease are age, time taken in diagnosis & initiation of treatment, duration of treatment and type of microorganism 5 .
Incidence of meningitis may vary from place to place and from country to country due to population susceptibility, introduction of new strains and different environmental, socio-demographic and immunological factors. Understanding the relationship between these factors and the disease is the key for identification of high risk groups/areas and thus in taking specific strategies to prevent its occurrence and reduce morbidity and mortality. So the present study was undertaken with the following objectives:
To identify the socio-demographic profiles, etiological types and nutritional status of the meningitis cases admitted in Pediatric Medicine department of Medical College & Hospital, Kolkata during the last three years (January 2008 to December 2010) and to find out the duration of hospital stay, case fatality rates and seasonal variations in different etiological types of meningitis.
Materials and methods
This observational record based study was conducted in Medical College & Hospital, Kolkata, a tertiary care hospital located in central area of the city of Kolkata, India.
It provides health care services to the population of different districts of the state of West Bengal, and also to population from outside of the state. The records of the diagnosed meningitis cases admitted in the Pediatric Medicine department, from January 2007 to December 2009 (preserved in the records section) were studied. The diagnosis of meningitis was confirmed by evaluating the records of CSF examination, culture and/or other relevant assays done during their hospital stay. The records of all such cases were included in the study. Tools used were pre-designed and pre-tested schedule and weight for age chart for Indian children 6, 7 . The variables included were age, sex, religion, area of residence (rural / urban), nutritional status, etiological types of meningitis, duration of hospital stay, case fatality rate and seasonal variation. After obtaining ethical clearance from the institutional ethics committee, the registrar of the hospital record section was communicated and all the available records of the meningitis cases were studied. The cases that were admitted and discharged from the hospital as cured or discharged on risk bonds were recorded in a set of registers; whereas, the information about the cases that died after admission were recorded in separate death registers. Nutritional status of the children was assessed by using the weight for age criterion. In this study undernutrition was defined as weight for age of a child less than 3 rd percentile of the sex specific weight for age of Indian children 6, 7, 8 . The data collected were analyzed and tabulated using frequency distribution tables as proportions/ percentages and suitable diagrams. Suitable statistical tests were applied wherever applicable.
Results:
The records of 326 meningitis cases, in the age group from 0 to 12 years (admitted in the last three years) were studied. The total number of cases admitted (all types) is much more (154) Out of the total 326 cases of meningitis, 102 children died after admission and the record of their body weights was not available. So, the nutritional status was assessed for the 224 survivors. Figure-1 shows that some seasonal variation was there in different types of meningitis. For the pyogenic type two peaks were observed -in June and in September, for the tuberculous type (TBM) multiple peaks were observed -in January, March, May and August , whereas for viral/aseptic type such peaks were less conspicuous.
Discussion
The present study revealed that 44.17% of meningitis cases were below three years of age and the majority were males which were consistent with the study done by Amir et.al 9 . However, no sex difference in the attack rate of bacterial meningitis among children was observed in two other studies 10, 11 .
By etiological type, 57.37% of the meningitis cases were tuberculous meningitis, 34.66% were of pyogenic and 7.97% were viral/aseptic origin. Contrary to our observation, in a hospital based study from 5 administrative areas of an Indian district (Vellore, Tamil Nadu) smaller proportion of bacterial meningitis (18.56%) 12 were reported. Smaller proportion of bacterial meningitis was also reported in another study 13 . These differences in proportions of different etiological types might be due to the differences in the age group of the study population, their race, ethnicity, case definition, nutritional status, health care seeking behavior, immunization coverage against the important bacterial agents, difference in hospital admission etc.
The present study found that overall 66.51% of the meningitis patients were undernourished. Elizabeth R. Reyes 14 reported similar proportion of under nutrition among meningitis patients. In the present study undernutrition was found in significantly higher proportion of children with tuberculous meningitis compared to pyogenic cases (p<0.01). Similar to our study Mitra et. al 15 also observed significant association between undernutrition and meningitis in Bangladesh. It suggests that under-nutrition might be a contributory factor of meningitis, though in another study no association between meningitis and malnutrition was noted 16 .
In the present study the overall Case Fatality Rate (CFR) was found to be 31.29%. The CFR observed was highest among pyogenic meningitis (36.28%), closely followed by Tuberculous meningitis (32.08%); and only 3.85% in Viral/Aseptic meningitis. In a study in Pondicherry, South India, Sahai et.al 17 found that case fatality rate was 25% among Bacterial meningitis cases. Contrary to our study, case fatality for bacterial meningitis varied between 2.2% to 9% as observed in different studies 18, 19, 20 . This differences might be due to differences in the study population, virulence of the infecting organisms, severity of cases, the time of initiation of treatment and the quality of care.
We observed in our study that in case of tuberculous meningitis there were four peaks spread over the year; in case of pyogenic meningitis two peaks in summer and post monsoon months; and in case of viral/aseptic type peaks were not much evident. Amir et.al 9 noted seasonal variation in pyogenic meningitis with the peak in winter months; whereas for viral meningitis peak in the summer months were reported in different studies 21 . This reflects that different pattern of seasonal variation of meningitis was observed in different studies. The reasons might be the differences of environmental conditions in different study areas.
Some variables could not be studied due to nonavailability of some records in this record based study.
As it was a hospital based study, the information obtained do not reflect the actual situation in the community settings. So more studies (preferably community based studies or prospective studies in hospital settings) need to be conducted. This will enrich our knowledge and understanding on many areas, and thus help in reducing this important disease burden.
